Three levels of analysis are used to track the channels by which South Africa and its people are impacted by an increase of oil prices, namely the macro-economic level, the meso-economic level and the micro-economic/household level. The paper uses an economy and energy integrated approach to quantify these different channels. The approach combines a household survey dataset and an input-output dataset to implement the models. Results indicate that the impacts on the macroeconomy are negative, with gross domestic product falling and the current account balance worsening. All of the industries falling into the high intensive oil -use group witness an increase of their input cost that is above the economy -wide average. The impact of doubling paraffin prices results in poor households in rural areas and among the "Black" population, in particular, witnessing an increase of their cost of living which is much higher than their corresponding highest expenditure quintile groups. An increase of transport fuel hits the richer households much harder. The distributional impacts of rising transport cost as a consequence of high oil and oil-products prices shows that median quintile expenditure groups observe the highest impact both in urban and rural areas and especially among the "Black" population.
Introduction
The rapid and large increase in the oil price experienced over the last years has created widespread concern about its impacts on economic growth and poverty in many developing countries. Fig. 1 shows that oil is now more expensive in real terms than at any other time since 1980. The impact of this rapid increase has been estimated to have negative effects on the gross domestic product (GDP) of oil-importing countries as well as overall world GDP. The adverse impact of higher-oil prices is much more diversified among oil-importing countries depending on the share of oil cost in national income and the energy efficiency and substitution possibilities of the economy. An increase of oil prices also impacts differently on industrial sectors, and on individuals within a country. South Africa falls within the group of oil-importing countries and thus is likely to see reduced per-capita GDP as a result of continued and rapid oil price increases.
1 Different sectors and households are likely to be impacted differently depending on their dependence on oil and oil products. This paper evaluates the structural and distributional impacts of higher-oil prices on the South Africa economy. It uses energy focused economy-wide methodologies designed to capture both direct and indirect effects of the oil shock. The study combines a household survey dataset and an input-output (IO) dataset to implement the models. Previous studies that have addressed a similar issue in South Africa are McDonald and van Schoor (2005) and Essama-Nssah et al. (2007) . They use a computable general equilibrium (CGE) macro-micro framework to understand the structural and distributional consequences of oil price increases. 2 While this paper builds on these studies, it is unique because it uses IO data combined with household survey data analysis which allows a highly disaggregated analysis.
The rest of the paper is arranged in five sections. Section 2 presents the methodological approaches and data used in the economic impact assessments of this study while Section 3 sheds light on the hypothesis about the economic and social impacts of high oil price in South
Africa. Section 4 concludes the paper.
Methodology and data
Different approaches have been used in assessing the economic impacts of high oil and oilproducts prices. These methods are here clustered into two main groups, namely the macro-and micro-economic approaches. The macro-economic models assess the impact of oil price changes on macro-economic variables such as the GDP, exchange rate, inflation and employment (e.g.
the Organisation of Economic Cooperation and Development (OECD)'s Interlink model, (see Richardson, 1988) , The International Monetary Fund (IMF)'s Multimod model, (see Faruqee et al., 1998) and the International Energy Agency (IEA) 's World Energy Model, (see IEA, 2009) ).
This group also includes the general equilibrium frameworks which simulate the working of the economy by taking into account the structure of the economy and interactions between sectors and agents, as well as the direct and indirect effects of external shocks and macro-economic policies (e.g. GEM-E3 model 3 ; REGEMI 4 ; African Development Bank Structural Model; etc.).
The principal failure of macro techniques is that they do not quantify the distributional and welfare effects among the population as does the micro-economic assessment.
The micro-economic approach uses household surveys for estimating the direct and indirect effects of oil shocks on the cost of living and the well-being of households. Higher prices of oil and oil products increase the cost of living through direct and indirect effects. The direct effects of oil price rises pass onto petroleum-products (notably gasoline, liquefied petroleum gas (LPG), and kerosene) purchased directly by households. The indirect effects of oil-product price increases are much more complex and pass through the input cost of products consumed by households. For example, the increase of diesel cost contributes to the increase of transport costs and then to the increase of food costs. The extent to which such effects affect the various groups of households depend on the relative share of oil and oil products, and the oil-input intensive products in household budgets. Besides accounting for the direct effects, the calculation of the full price impacts should integrate the chain of indirect effects as well as the share of each product in the total household budget. This requires the availability of both an input and output table and a household expenditure survey.
A number of studies have assessed the impact of important energy price increases using a household expenditure survey, and sometimes an IO table. The IMF has recently reviewed studies which estimate the direct effects of price increases through the share of petroleumproducts prices in the budget, or both direct and indirect price increases of goods whose prices have been affected by the shock, (IMF, 2000) . However, most of these studies assume that households' behaviour remains unchanged before and after the shock. This is certainly not likely to be true. In order to make an appropriate analysis on households, one needs to consider the ability of households to switch away from oil products and to switch to other products depending on their relative prices. The availability of own and cross elasticities allows us to make some adjustments to household purchases for the different prices and provide a better estimation of the cost of living standards.
In order to understand the magnitude and distributional effects of an oil price shock and consequently to help in formulating policies to ameliorate these effects, three levels of analysis are used to track the channels by which South Africa and its people are impacted by an increase of oil prices:
• The macro-economic level, looking at the impacts of oil shocks on the total national economy, that is, the current account balance, inflation, budget deficit, GDP and unemployment.
• The meso-economic level, related to the distributional impacts of higher-oil prices among industries and its translation into the prices of factors and commodities.
• The micro-economic level, which looks at the distributional impacts on households' real income and welfare.
The macro-economic impacts
Following the study of the United Nations Development Program/World Bank Energy Sector Management Assistance Programme (UNDP/ESMAP) (2005), the analysis uses a simple net import formulation to quantify the direct effect of oil price increases on GDP. 5 This is reflected in the following simple linear equation linking the percentage change in GDP to the percentage change of the price of imported oil, the ratio of net imports of oil to GDP, and the price elasticity of energy demand:
where ΔGDP is the percentage change in GDP, Δpm the percentage change in the price of imported oil, ε the absolute value of the price elasticity of oil demand, and NM the net imports of oil. The approach assumes that the entire adjustment of a terms-of-trade deterioration following a large and sustained oil price increase will be reflected by a reduction in GDP. This hypothesis holds when a particular country does not have excess reserves to spend, and is not able to raise additional external financing. However, the formulation accounts for non-zero price elasticity as the economy gradually adjusts and mitigates the severity of the initial shock. Thus, the more elastic is oil demand, the less a price increase reduces GDP. The price elasticity of oil demand for South Africa has been fixed at an average of −0.2 following a recent study conducted by Smit et al. (2003) .
The meso-economic impacts
High oil and oil-products prices modify the entire price structure and, consequently, commodity prices and factor returns in oil-importing countries such as South Africa. The differential impacts on activity production depend primarily on their oil and oil products input intensity which can be measured as oil and oil products input cost per unit of the product. An industry with a high oil and oil products intensity is more likely to be affected negatively by higher-oil prices than one with lower intensities. Different industries within an economy have also different capabilities for inter-fuel substitution. The inter-fuel substitution possibility reduces the vulnerability of the industry to an oil shock. The industry's energy input combination could be a good measure of its ability to substitute oil for other energy sources according to its relative cost. Sectoral structure and rigidities also determine the short and long run adjustment process. When quantity (inputs, factors, and outputs) adjustments are high, higher-oil prices would be translated into smaller reductions in factors and output prices with an efficient allocation of resources across industries.
The meso-economic impacts of high oil prices are captured through changes in the products' cost. One has to consider the analysis as a first order (or direct) impact assessment. In turn, changes in the product cost affects the (consumers and producers) demand for the product, and then impacts on the quantity produced, and the demand for input and productive factors, and the factor prices, and so on. To fully account for the direct and the complex chain of indirect effects, one should use an appropriate framework that accounts for interactions among sectors and economic agents. 6 The estimation of the distributional effects of high oil prices among sectors uses data provided by the Supply and Use Tables to set up the average cost structure of products. 
The micro-economic impacts
Higher-oil prices lead to a global loss of welfare as a consequence of adverse income and price effects. The reduction in aggregate demand induced by the oil price rise leads to a loss of output and employment and a reduction of factor prices. In addition, households face an increase in their consumption prices. As a result, the cost of purchasing the same bundle of goods increases after the oil price rise. The distributional impacts within society depend on the factor endowments and on the consumption patterns of different groups, as well as their ability to substitute one product for another. In order to estimate the full impacts of the oil price rise on households and individuals, one needs to consider together the income effects (including the effects on government revenues and spending) and the cost of living or consumption effects.
Higher-oil prices reduce domestic demand (both consumption and investment) which in turn reduces imports and domestic production. If real wages are sticky downwards this is translated into an increase of unemployment in the economy. In addition, higher input costs and lower demand reduce business profits and, therefore, capital returns. Households and individuals are affected differently depending on their factor (capital and labour) endowments. The sectoral distribution and the characteristics of the labour (e.g. skill categories) and capital factors are also crucial in the distribution of income among individuals and households.
Higher prices of oil and oil products increase the cost of living through direct and indirect effects. The direct effects of oil price rises pass onto some petroleum-products (notably petrol, diesel, kerosene, LPG, etc.) purchased directly by households. The magnitude to which such effects affect the various groups of households depends on the relative share of petroleumproducts in household budgets. A household expenditure survey can be used to measure the direct effects of oil price shocks on households. However, these results can be misleading if analysts fail to account for the indirect effects, particularly in the case of a large shock, such as those currently occurring. The estimation of the indirect effects of oil-product price increases is much more complex than the direct effects and requires an IO table.
We measure the impacts of changes in oil prices in South Africa by estimating its direct and indirect effects on the cost of living for different household groups. The direct effects are measured through the petroleum-products purchased by households and require an estimation of their shares in household expenditure for various household categories. The analysis also establishes the impacts of high transport prices as a consequence of an increase of high oil and oil-products prices. We limit our analysis on transport service as it is the most directly impacted sector/product by an oil price rise among products purchased by households. 
The economic impact of high oil prices in South Africa
The results of implementing the methodologies discussed above are reported in this section. The discussion begins by focusing on specific characteristics of the South African economy. Then a discussion of the impacts at the macro-economic level is given, followed by a discussion of the impacts at the meso-economic level and finally the impacts at the micro-economic level are discussed.
The South African economy
The economic performance of post apartheid South Africa has been relatively impressive, averaging 3.3% for the real GDP growth rate and 1.4% in per-capita terms for the period 1995-
2005. This growth trend was an improvement, if one compares with the rates of the [1985] [1986] [1987] [1988] [1989] [1990] [1991] [1992] [1993] [1994] period, where the respective average rates were 0.8% and −1.3% (South African Reserve Bank database, various years, (www.reservebank.co.za)).
Final consumption by household and by government far outstripped the contributions made by the other components of GDP. It contributed 67% while net export and investment represented 20% and 13% of GDP in 2000, respectively. After a long period of increases, the unemployment rate has been declining over the last years. Inflation recorded successively a period of increase and decrease and has been on the increase since 2004. The tertiary sector, with an average growth rate of 3.8%, substantially outperformed the primary and secondary sectors (du Plessis and Smit, 2006) . At the other end of the spectrum, the primary sector contributed the least to overall growth with an average real growth rate of only 0.4%. In 2000, the service sector (private and public) was the most important contributor to GDP, contributing 62%. The manufacturing sector represented a relatively important share of 29% of GDP, while the primary sector (agriculture and mining) contributed less than 10%.
In terms of contribution to GDP, the 2000 Energy-SAM shows that "General Government" is by far the biggest contributor with 15.0%, followed by "trade services" with 10.3%. "petroleum industry" (including "crude fuel") contributed 3.3% to GDP and ranked among the top eight contributors out of the 95 industries in the 2000 Energy-SAM.
The current account deficit of the South African economy has been growing sharply since 2003, reaching 12% of its GDP in 2007. The significant rise of the current account deficit means that the value of imports for goods and services has recorded a more important increase, in particular the import of oil and oil products, than the value of exports.
South Africa has a well-developed synthetic fuels industry facilitated by the country's abundance of coal resources and offshore natural gas. These permit the country to meet 35-40% of its domestic liquid petroleum requirements while 14% is exported. Thus, the country presented a high coverage ratio of oil and oil products in the year 2000 compared to a typical net oilimporting country. Petroleum was among the most export oriented industries in 2000.
The macro-economic impacts
We attempt to quantify the economic impacts of a sustained oil price increase above US$55 a barrel. Our analysis is limited to a 5-year horizon (2001) (2002) (2003) (2004) (2005) (2006) during which the price of crude oil has more than doubled. 8 The results reported are for the end of the period. When we assume zero elasticity 9 for oil and oil products demand we found that a price increase will likely lead to an equivalent increase of the oil import bill as the quantities imported do not change. The oil import bill increases to 20,546 million Rands (R) 10 which translates to 10.1% of the total import bill. The increase of oil and oil products values represents a significant shift in the import structure and the trade figures of the country. The value of South African total imports increases by 5.3%. The trade surplus drops by 42% while the deficit of the balance of payments (BoP) increases to R −12,590 millions from a value of R −2,317 millions. An increase of oil and oilproducts imports is balanced by a decrease of other imports and/or an increase of export products in a budget constrained economy (no excess reserves and no borrowing) thereby putting downward pressure on the exchange rate. As a result, imports become more expensive and exports less valuable and consequently real national income drops. Lower national income reduces demand for imported and domestic commodities and investment, leading to a drop of GDP.
Next, the impact of a 100% increase of oil and oil-products prices on GDP is estimated allowing the economy (producers and consumers) to adjust following the oil shock. This is reflected through the use of an estimate of the oil price elasticity of demand from the literature (Smit et al., 2003) . Using the above net import formulation we found that a 100% increase of oil and oilproducts prices reduces GDP by only 0.2% in South Africa. The estimated value is lower than the 0.8% decrease estimated by the World Bank (2005) study for a sustained US$10 increase of crude oil prices. The primary reason for the difference between the two estimations is in the assumption on petroleum-products prices. We simulate increases of basic fuel prices 11 and petroleum-products prices at the same time whereas the World Bank study focuses on the former prices. As South Africa's exports of liquid fuel products represented 14% of the country's total supply, the ratio of net imports oil to GDP decreases substantially 12 when one adds petroleumproducts to the simulation.
Higher-oil prices also increase input costs and reduce business profits and lead to a deterioration in consumers' purchasing power. Tax revenues fall and the budget deficit increases because of rigidities in government expenditures. Together higher prices of oil and oil products, upward pressure on the nominal wage and business profits, and government fiscal and monetary management of oil shocks lead to inflation. Wage pressures together with reduced demand induce higher unemployment.
A large and sustained increase of oil and oil-products prices will not significantly impact South
African economy. The availability of a large reserve of coal and a well-developed synthetic fuel industry has always been an alternative source of energy cushioning the economy from volatility of international oil prices. Although the oil prices shock tested above shows no major macroeconomic impact, the distributional impacts among sectors and household groups might be important.
The UNDP/ESMAP (2005) study discusses a variety of oil shocks impacts on developing countries, ranging from the impacts on GDP, balance of payments, per-capita income, the degree of self-sufficiency in oil production and oil dependency of energy use. The study indicates that the impact of a sustained US$10 a barrel price increase will cause a relatively more pronounced negative effect on the GDP of least developed countries (LDCs) than it will have on the GDP of developed countries. GDP in most LDCs or poorest countries (with GDP per capital below US$300) will generally decline by 1.5%. Those countries with larger per-capita GDP saw a loss of 0.5% of GDP due to the same price shock.
Although ours is not a full CGE study, its results compare well to those of previous CGE studies (2007), among other simulations, the world price of imported crude and refined oil is increased by 125%.
The meso-economic impacts
Although the oil prices shock tested above shows no major macro-economic impact, the distributional impacts among sectors and household groups might be important. We measure sectoral oil intensity by the ratio of oil and oil products input cost to the value added. The ratio is computed for the 94 aggregate industries recorded in the IO table for the year 2000 13 (Table 1) . It shows that "primary plastic" is largely the most oil-input intensive industry in South Africa. The industry's oil-input cost per unit of value added is estimated at 0.5. For simplicity, we focus on the top-ten and the bottom-ten oil-input intensive industries after ranking them from the most to the least oil-input intensity. Source: author's calculation using the South African Final Supply and Use Tables, 2000. a Share is calculated as: share of industry-product j=value for industry-product j/sum of value for all industry-product j.
The top-ten group -referred to as high intensive oil-input industries -has an oil-input cost per unit of value added greater than 0.1, with an average of 0.2 for the entire group (Table 1) . This group contributes 11% of the total value added and accounts for half of the total oil-input cost.
When we use the share of oil bill in total energy input -considering the principal sources of energy in South Africa (that is, coal, petroleum, and electricity) -as an indicator of inter-fuel substitution possibility, we found that most industries of this group have a very limited ability to substitute other fuels for oil. The average share of oil and oil products input cost in the total energy input cost is 77%. Primary plastics, transport services, and agriculture are the most vulnerable industries to high oil prices as they have the highest shares of oil-input cost in total energy input cost. In contrast, non-ferrous metal, tyres, and gears industries are more amenable to inter-fuel substitution possibilities as their average oil shares in energy are relatively low.
The bottom-ten group -or low intensive oil-input industries -presents an oil-input cost lower than 0.01 per unit of value added (Table 1) . They contribute 17% of the country's value added and account for 2% of the total oil-input cost. The average oil intensity is very low as well as the share of oil in total energy input for this group of industries.
Assuming zero price elasticity of demand for petroleum-products in the short term, any modification in petroleum-products prices will be translated into an increase in the input cost through the oil-input bill. Transport services and primary plastics are likely to be the most affected industries with 23% and 19% increases of their input costs, respectively. All of the industries falling into the high intensive oil-use group witness an increase of their input cost above the economy-wide average (Fig. 2) . Tables, 2000. We now assume a low possibility for quantity adjustments in the short term and assess the direct impacts of doubling (100% increase) the petroleum-products prices on goods and services produced in South Africa. Results are illustrated in Fig. 3 for products/industries which experience an increase of the purchase cost (after taxes) above the economy-wide average. Most of the products/industries observing an important increase of their cost fall into the group of high intensive oil using industries. The incidence is significant on the cost of "transport services" and "primary plastics". As "basic chemicals", "pumps", and "gears" (also high intensive oil-use industries) face high competition with imported goods whose prices have been kept unchanged, they will likely not face a significant increase in their purchaser (average) cost. The electricity sector is among the least oil-input intense sectors in South Africa with a share of oil in the total energy input of 2.1% and an oil intensity of 0.6% (Table 1) . It is highly intensive in coal which represents more than 70% of the sectors' energy input cost. In contrast, transport sector is intensive in oil with an oil intensity of 29.3% ranking behind the primary plastics and the paints industry (Table 1) . With a high share of oil-input cost in energy input cost, large-scale fuel substitution is less likely to occur in the transport sector without substantial financial support from the government. Therefore, high petroleum-products prices are expected to impact more on the cost of transport services and primary plastics as presented in Fig. 3 . Comparing the sectoral results to those by McDonald and van Schoor (2005) and Essama-Nssah et al. (2007) shows that the general trend is the same. High oil intensive sectors such as transport services suffer relatively more than the other sectors. The magnitudes differ due to the sizes of the simulations, the chosen closures and other assumptions adopted in the different models.
The impacts of higher-oil prices in the transport and primary plastics industries accounts for the largest share of the effects in other industries. They play a key role in the distributional impacts of high oil prices among industries and households. In the next section, our analysis focuses on the impact of high oil and oil-input products prices on the cost of living. The analysis is limited to the petroleum-products and the transport services as they are the products that seem to play an important role in the channel of transmission of oil price shocks. Primary plastic products are not directly consumed by households (Fig. 4) . 
The micro-economic impacts
3.4.1. Shares of energy and petroleum-products in total household consumption expenditure Table 2 presents the shares of energy and major petroleum-products in household expenditure for quintile expenditure groups. It shows no significant differences in the shares of energy in total expenditure among quintile groups. In contrast, the share of petroleum-products declines as the total consumption expenditure increases, then increase substantially for the richest quintile.
Therefore, petroleum-products as a whole are used most intensively by either high income or low income households. Table 2 .
Shares of energy and petroleum products expenditure in total household expenditure for quintile in South Africa (percent). When distinguishing petroleum-products into domestic products, i.e. paraffin, gas and other fuel (e.g. petrol and diesel) and transport fuel, a significant difference is noted in the expenditure pattern of the lower and the higher quintile expenditure groups. Analysis of the income and expenditure survey for the year 2000 shows that the lowest expenditure groups rely primarily on paraffin as a source of liquid fuel and gas. In contrast, the highest expenditure groups used intensively more transport fuel than the poorest households. This pattern of fuel expenditures shows that significant distributional impacts between rich and poor households will be observed only when there is an important difference in the change in domestic fuel prices compared to transport fuel prices.
All energy sources
The pattern of expenditure among rural and urban household groups is somewhat similar to the entire South African figures with a minor difference that rural households rely more on paraffin compared to urban households (Table 3) .
intensively more paraffin and less of other petroleum-products. Rich households, on the other hand, spend more on petrol and diesel for transport, and less on paraffin. The last column of Table 3 shows that transport fuel expenditure in total household expenditure is higher in urban than rural areas. The highest expenditure groups, irrespective of region used intensively more transport fuel than the poorest households. Table 3 .
Shares of petroleum products expenditure in total household expenditure for quintile groups in urban and rural areas (percent). Source: author's calculation using the South African Income and Expenditure Survey for year 2000.
The petroleum-products expenditure pattern described above is also similar to those of the "Black" and "Coloured" population groups (Table 4) . 15 However, poor "White" households and somewhat poor "Asian" households do not rely on paraffin as a primary source of liquid fuel and gas. Table 4 .
Shares of petroleum products expenditure in total household expenditure for quintile and racial population groups (percent). Source: author's calculation using the South African Income and Expenditure Survey for year
2000.
Transport service expenditure is an important component of the total household expenditure (Table 5) . It represented an average of 4.5% of the total expenditure in South Africa for the year 2000. For South Africa as a whole, and in both urban and rural areas, and among the "Black" population group, median quintile groups allocate a greater share of their consumption expenditure to transport services. 16 The share of transport expenditure increases with the total consumption expenditure for "Coloured" and "White" population groups while the opposite is observed for the "Asian" population group. Source: author's calculation using the South African Income and Expenditure Survey for year 2000.
After exploring the income and expenditure survey, we perform a simple exercise of doubling separately the price of major petroleum-products, i.e. paraffin and transport fuel and then measure its impacts on households' cost of living, that is, the consumption price index (price of the same bundle of commodities) and the equivalent variation in consumer welfare.
Changes in consumer price index and equivalent welfare variation of doubling the prices of paraffin
The expenditure pattern of paraffin (Table 3, Table 4 and Table 5 ) implies that the impact of the paraffin price rise would strongly be regressive, with the lowest quintile being much more impacted than the highest expenditure quintile. The impact of doubling the paraffin price on the cost of living presented in Table 6 shows that it is most burdensome for the poorest quintiles. Table 7 presents the equivalent welfare loss of the increase of the cost of living in terms of the equivalent variation of the expenditure. The percentage increase of total household consumption expenditure is most marked for the rural households and among the "Black" population group whose total household expenditures increase by 1.5% and 1.1% on average, respectively.
However, the most affected household group remains the lowest expenditure quintile group in urban areas with an increase of 4.3% of their consumption expenditure and a welfare loss equivalent to 2.9% of the total consumption expenditure. Poor households in rural areas and among the "Black" population in particular witness an increase of their cost of living by 3.4% and 3.9%, respectively. This is much higher than their corresponding highest expenditure quintile groups whose comparable cost of living increases are 0.3% and 0.2%, respectively. This study does not consider the fact that these poor household, particularly the rural based households, may be able to substitute paraffin by other sources such as biomass. In such cases, welfare loss as measured in this paper may be somewhat reduced. Table 6 .
Estimated percentage changes in household expenditure. Table 7 .
Estimated percentage changes in welfare (equivalent variation). 
All

Changes in the consumer price index and equivalent welfare variation of doubling the prices of transport fuel
The lessons learned from a 100% price increase of transport fuel (petrol and diesel) are also clear (Table 8 and Table 9 ). The richer households would be hit much harder than poorer households for all of the household categories accounted for. As the poorest households certainly do not own their own vehicles and high transport fuel prices directly impact most on the richest households, one would expect that poor households are affected more through the rise of public transport cost. The next section discusses the distributional impacts of rising transport cost as a consequence of high oil and oil-products prices. Source: author's calculation using the South African Income and Expenditure Survey for year 2000. Table 9 .
All
Changes in consumer price index and equivalent welfare variation of a 15% increase of transport prices
The 15% increase of transport cost is the same one that has been calculated for a doubling of transport fuel prices. The size of the increase is less than that of the previous simulations.
Allowing for no inter-commodity substitution, the distributional impacts of the estimated price increases of transport show no significant differences among household categories (Table 10 and   Table 11 ). The results of the experiment are in line with the analysis of the shares of transport expenditure in total household expenditure. Median quintile expenditure groups observe the highest impact both in urban and rural areas, and among the "Black" population. The impact is progressive among the "Coloured" and "White" population group, while it is regressive among the "Asian" population group. Table 11 .
Estimated percentage changes in welfare (equivalent variation). A number of other studies have assessed the impact of large energy price increases using household expenditure surveys and/or an input-output table. The UNDP/ESMAP (2005) reviews studies which estimate both direct effects of price increases (through the share of petroleumproducts prices in the budget) and indirect prices increases of goods whose prices have been affected by the shock. It appears that large increases of prices of petroleum-products (kerosene, LPG, gasoline, diesel, and fuel oil) and other products (transport and energy) result in a welfare loss of all household groups. This is most marked for the rural households and the poorest income groups. These results are estimates for cash expenditures and do not account for non cash use of biomass which might reduce the proportionate welfare loss to some extent.
Conclusion
Using an input-output model combined with a household survey for South Africa, we quantify the economic impacts of a sustained oil price increase above US$55 a barrel. Under the assumption of zero elasticity for oil and oil products demand, we found that a price increase will likely lead to an equivalent increase of the oil import bill as the quantities imported do not change. The oil import bill increases to 10.1% of the total import bill and this represents a significant shift in the import structure and the trade figures of the country. Imports become more expensive and exports less valuable and consequently real national income drops. Lower national income reduces demand for imported and domestic commodities and investment, leading to a drop of GDP.
Assuming zero price elasticity of demand for petroleum-products in the short term, any modification in petroleum-products prices will be translated into an increase in the input cost through the oil-input bill. Transport services and primary plastics are the most affected industries. All of the industries falling into the high intensive oil-use group witness an increase of their input cost above the economy-wide average. When we assume a low possibility for quantity adjustments in the short term instead, most of the products/industries experiencing an increase in their cost fall into the group of high intensive oil using industries. The incidence is significant on the cost of "transport services" and "primary plastics". The impacts of higher-oil prices on the transport and primary plastics industries accounts for the largest share of the effects in other industries. They play a key role in the distributional impacts of high oil prices among industries and households.
Analysis of the income and expenditure survey shows that the lowest expenditure groups rely primarily on paraffin as a source of liquid fuel and gas. In contrast, the highest expenditure groups used intensively more transport fuel than the poorest households. The pattern of expenditure among rural and urban household groups is somewhat similar to the entire South
African figures with a minor difference that rural households rely more on paraffin compared to urban households. This petroleum-products expenditure pattern is also similar to those of the "Black" and "Coloured" population groups. The impact of doubling the paraffin price on the cost of living shows that it is most burdensome for the poorest quintiles. The percentage increase of total household consumption expenditure on fuel is most marked for the rural households and among the "Black" population group. Poor households in rural areas and among the "Black" population in particular witness an increase of their cost of living which is much higher than their corresponding highest expenditure quintile groups. An increase of transport fuel (petrol and diesel) on the other hand hits the richer households much harder than poorer households for all of the household categories accounted for. The distributional impacts of rising transport cost as a consequence of high oil and oil-products prices shows that median quintile expenditure groups observe the highest impact both in urban and rural areas.
